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$Lu=0$ in $(0, T)\cross(-\infty, \infty)$
$u(T, X)=\phi(x)$ on $(-\infty, \infty)$
$Lu \equiv\frac{\partial u}{\partial t}+\frac{1}{2}a(X)\frac{\partial^{2}u}{\partial x^{2}}+b(X)\frac{\partial u}{\partial x}$ .


















Y Taylor – : $n$ $C^{n+1}$
$u(t, x)$
$u(t+h, x+k)$
$= \sum_{\nu=0}^{n}\frac{1}{\nu!}(h\frac{\partial}{\partial t}+k\frac{\partial}{\partial x})^{\mathcal{V}}u(t, X)$
$+ \int_{0}^{1}\frac{(1-\theta)^{n}}{n!}(h\frac{\partial}{\partial l}+k\frac{\partial}{\partial x})^{n+1}u(t+\theta h, x+\theta k)d\theta$
Key Lemma
. $u(t, x)\in C^{2,4}([0, \infty)\cross(-\infty, \infty))$
$Lu \equiv\frac{\partial u}{\partial t}+\frac{1}{2}a(x)\frac{\partial^{2}u}{\partial x^{2}}+b(x)\frac{\partial u}{\partial x}=0$
$0<h\ll 1$ , $t+h^{2}\leq T$
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$u(t, x)$
$– \frac{1}{6}u(t, x+\sqrt{a(x)}h)+\frac{1}{6}u(t, x-\sqrt{a(x)}h)$
$+ \frac{1}{3}u(\, x+b(x)h^{2})+\frac{1}{3}u(t+h^{2}, x)$
$-h^{4}Ru(t, X)$
$Ru(t, X)$
$= \frac{1}{3}\int_{0}^{1}\{\frac{a^{2}(x)(1-\theta)^{3}}{12}(\frac{\partial^{4}u}{\partial x^{4}}(t, X+\sqrt{a(x)}\theta h)$
$+ \frac{\partial^{4}u}{\partial x^{4}}(t, x-\sqrt{a(x)}\theta h))$
$+b^{2}(x)(1- \theta)\frac{\partial^{2}u}{\partial x^{2}}(t, x+b(x)\theta h^{2})$
$+(1- \theta)\frac{\partial^{2}u}{\partial l^{2}}(t+\theta h2, x)\}d\theta$ .
. Taylor
$u(t, x\pm\sqrt{a(x)}h)$
$=u(t, x) \pm ha^{1/2}(X)\frac{\partial u}{\partial x}(t, x)$
$+ \frac{h^{2}}{2}a(x)\frac{\partial^{2}u}{\partial x^{2}}(t, x)\pm\frac{h^{3}}{6}a^{3/2}(x)\frac{\partial^{3}u}{\partial x^{3}}(t, x)$
$+ \frac{h^{4}}{6}a^{2}(x)\int_{0}^{1}(1-\theta)^{3}\frac{\partial^{4}u}{\partial x^{4}}(t, x\pm\theta\sqrt{a(x)}h)d\theta$
$u(t, x+b(x)h^{2})$
$=u(t, x)+h^{2}b(x) \frac{\partial u}{\partial x}(t, x)$
$+h^{4}b^{2}(x) \int_{0}^{1}(1-\theta)\frac{\partial^{2}u}{\partial x^{2}}(t, X+\theta b(x)h^{2})d\theta$
$u(t+h^{2}, X)$
$=u(t, x)+h^{2} \frac{\partial u}{\partial l}(t, x)$





$+h^{4} \{\frac{a^{2}(x)}{12}\int^{1}\mathrm{o}(1-\theta)^{3}(\frac{\partial^{4}u}{\partial x^{4}}(t, x+\theta\sqrt{a(x)}h)$
$+ \frac{\partial^{4}u}{\partial x^{4}}(t, x-\theta\sqrt{a(x)}h))d\theta$
$.+b^{2}(x) \int_{0}^{1}(1-\theta)\frac{\partial^{2}u}{\partial x^{2}}(t, x+\theta b(x)h^{2})d\theta$
























$u(t, x)\in C^{2,4}([0,T]\cross(-\infty, \infty))$
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$\{_{\tau,X}^{\frac{\partial u}{u(\partial t}+\frac{1}{)2}}a=(X)\phi(on\infty,\infty\frac{\partial^{2}u}{\partial x^{2},x)}+b(x)\frac{\partial u}{\partial x,(-}=0)$
in $(0, T)\cross(-\infty, \infty)$



















. $(t, x)\in(0, T)\cross(-\infty, \infty)$ $k=0,1,2,$ $\cdots$

















$v(t, x)= \frac{1}{2\sqrt{\pi(05-t)}}\int_{-\infty}^{\infty}\phi(y)e^{-\frac{\langle y-x)2}{4(0.5-l)}}dy$
$u(t, x)=v(\mathrm{o}.5t, X)$
$\{$
$\frac{\partial u}{\partial t}+\frac{1}{2}\frac{\partial^{2}u}{\partial x^{2}}=0$ in $(0,1)\cross(-\infty, \infty)$




$u(t, x) \sim\sum_{j}pj\phi(\xi j)$
$p_{j}=p_{j}(t, x)$ , $\sum_{j}p_{j}(t, X)=1$
$-\infty<\xi_{j}=\xi_{j}(t, X)<\infty$
trapezoidal rule : $(t, x)=( \frac{1}{2},$ $\frac{1}{2}),$ $h= \frac{1}{16}$
$u(0.500000, 0.500000)$
\sim 0029119 $\phi(0.062500)+0.030636$ $\phi(0.125000)$
+0.031981 $\phi(0.187500)+0.033125$ $\phi(0.250000)$
$+0$ 034044 $\phi(0.312500)+0.034715$ $\phi(0.375000)$
$+0$ 035124 $\phi(0.437500)+0.035262$ $\phi(0.500000)$
$+0$ 035124 $\phi(0.562500)+0.034715$ $\phi(0.625000)$
$+0$ 034044 $\phi(0.687500)+0.033125$ $\phi(0.750000)$
$+0$ 031981 $\phi(0.812500)+0.030636$ $\phi(0.875000)$
$+0$ 029119 $\phi(0.937500)$
approximate stochastic solution : $(t, x)=( \frac{1}{2},$ $\frac{1}{2}),$ $h= \frac{1}{16}$ $k=512$
$u(0.500000, 0.500000)$
\sim 0029094 $\emptyset(0.062500)+0.030649$ $\phi(0.125000)$
$+0$ 032028 $\phi(0.187500)+0.033200$ $\phi(0.250000)$
$+0$ 034141 $\phi(0.312500)+0.034829$ $\phi(0.375000)$
$+0$ 035248 $\phi(0.437500)+0.035389$ $\phi(0.500000)$
$+0$ 035248 $\phi(0.562500)+0.034829$ $\phi(0.625000)$
$+0$ 034141 $\phi(0.687500)+0.033200$ $\phi(0.750000)$
$+0$ 032028 $\phi(0.812500)+0.030649$ $\phi(0.875000)$
$+0$ 029094 $\phi(0.937500)$
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trapezoidal rule : $(t, x)=( \frac{1}{2},$ $\frac{1}{4}),$ $h= \frac{1}{16}$
$u(0.500000, 0.250000)$
\sim 0034044 $\emptyset(0.062500)+0.034715$ $\phi(0.125000)$
$+0$ 035124 $\phi(0.187500)+0.035262$ $\phi(0.250000)$
$+0$ 035124 $\phi(0.312500)+0.034715$ $\phi(0.375000)$
$+0$ 034044 $\phi(0.437500)+0.033125$ $\phi(0.500000)$
$+0$ 031981 $\phi(0.562500)+0.030636$ $\phi(0.625000)$
$+0$ 029119 $\phi(0.687500)+0.027462$ $\phi(0.750000)$
$+0$ 025698 $\phi(0.812500)+0.023859$ $\phi(0.875000)$
$+0$ 021980 $\phi(0.937500)$
approximate stochastic solution : $(t, x)=( \frac{1}{2},$ $\frac{1}{4}),$ $h= \frac{1}{16}$ $k=512$
$u(0.500000, 0.250000)$
\sim 0033979 $\phi(0.062500)+0.034707$ $\phi(0.125000)$
$+0$ 035158 $\phi(0.187500)+0.035324$ $\phi(0.250000)$
$+0$ 035204 $\phi(0.312500)+0.034801$ $\phi(0.375000)$
$+0$ 034128 $\phi(0.437500)+0.033200$ $\phi(0.500000)$
$+0$ 032041 $\phi(0.562500)+0.030677$ $\phi(0.625000)$
$+0$ 029138 $\phi(0.687500)+0.027458$ $\phi(0.750000)$
$+0$ 025671 $\phi(0.812\bm{5}00)+0.023810$ $\phi(0.875000)$
$+0$ 021910 $\phi(0.937500)$
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